US011287679B2

12 United States Patent (10) Patent No.: US 11,287,679 B2

Lee et al. 45) Date of Patent: Mar. 29, 2022

(54) DISPLAY DEVICE (52) U.S. CL
CPC .... GO2F 1/133308 (2013.01); GO2F 1/13452
(71) Applicant: Samsung Display Co., LTD., Yongin-si (2013.01); HOSK 17118 (2013.01); HOSK
(KR) 17145 (2013.01); HO5K 5/0017 (2013.01);
HO5K 5/03 (2013.01); GO2F 1/13332
(72) Inventors: Sun Lee, Seongnam-si1 (KR); Byoung (2021.01); GO9G 3/3674 (2013.01); GO9G
Chel Kim, Yongin-si (KR); Han Yul 3/3685 (2013.01); HO5SK 2201/056 (2013.01);

HO5K 2201/10136 (2013.01)

Yu, Ch -s1 (KR
u, Cheonan-si (KR) (358) Field of Classification Search

o CPC .......... GO2F 1/133308; GO2F 1/13452; GO3F
(73) Assignee: f;;?/[iigiNg(RD)ISPLAY ¢O., LD, 1/13332; HOSK 1/118; HOSK 1/145
S USPC e 361/749

(*) Notice:  Subject to any disclaimer, the term of this See application file for complete search history.

patent 1s extended or adjusted under 335 (56) References Cited

U.S.C. 154(b) by 36 days.
U.S. PATENT DOCUMENTS

(21)  Appl. No.: 16/797,652
8,827,536 B2* 92014 lLee ..c.coovvvvvvnnnn.. HOS5SK 5/0017

(22) Filed: Feb. 21, 2020 362/633

* cited by examiner
(65) Prior Publication Data

US 2020/0301193 A1 Sep. 24, 2020 Primary Examiner — Andargie M Aychillhum

(74) Attorney, Agent, or Firm — Kile Park Reed &
Houtteman PLLC

(30) Foreign Application Priority Data
57 ABSTRACT
Mar. 22, 2019  (KR) .., 10-2019-0032830 ( ) o _
A display device includes a display panel, and a top cover
(51) Int. CL disposed around a side surface of the display panel, wherein
HO5K 1/00 (2006.01) the top cover includes an accommodation portion corre-
COPF 1/1333 (200 6. O:h) sponding to the side surface of the display panel, a first
COOF 1/1345 00 6. O:h extension portion extending from an upper end of the
( ' j‘) accommodation portion, and a second extension portion
HO5K 5/00 (2006'():“) extending from a lower end of the accommodation portion,
HO5SK 5/03 (2006-O:~) such that the first extension portion 1s offset from the second
HO5SK 1/14 (2006.01) extension portion.
HO5K 1/11 (2006.01)
G09G 3/36 (2006.01) 21 Claims, 23 Drawing Sheets
""""""""""""""" o
oW S S T ;f;’;"";’f";";";‘;’;;’j E
NDA i )
g Le ] :
i 7 T
¥ Hiarm~ A b | |
| A% iy |
E g TS A ”f"r’;"f:ﬁf Py :ff"f" Tl il ; E
¥ ! ! N\ 5
E E&*’ 7 = E":f,- AT f:-; R IIS ;} E

e o i e e e e e e B T ———— - T—— T ——————— — T ——————— - —— -



US 11,287,679 B2

Sheet 1 of 23

(G, 1

3

Mar. 29, 2022

U.S. Patent

-

__-'-.I. -
-

-

-

Nt e T T

R ﬁ/#ﬂ/%?///f//;;

A

F|
.

LTI

/,/,/ Y

.,/./., : H..,.// f.ff//. fr,.fufrf St f.f g
,;:lrlfw., .,.;... ~ ,H,ru.//u. ./J..//r A/.f {//r//l .4.,./. -

s
....,.,,....,.

-, »./.r./; r/// ,.f.,.
..._. .r_...r..
- .:.. .r.r e
- Y .

_r... - _,.... ~ ....;.,.. ..._. .,..._ _,..._ _r.._ .,.... ._,..._ .
Al L] - . - . . . ]
- - = .....F - - - . . .
- or 1 __.I :
//.rn; . //././/r //r.f //. //unf; TN
L -. -.
- ] ) = - . ] . 3 y )

.
-

__-'-.I. -
-

-

-

T

1

b
-~

;’H// /// «"r/;_,:*j

e

YRy
L

~
.
.
o
il
..r
. .
. - S - - - . o - - .:. ..,.
- L ~ - . - - .. - - - ... |
™ [} ] L8 L . - o . . . .. |
k) ] _,. ..,. .._
1T bl h E
+ r n . = = + . . - N . - - =
.._. . § ) b - " - " "
+ . : ..,. .,. .,..
+




U.S. Patent Mar. 29, 2022 Sheet 2 of 23 US 11,287,679 B2

MG, 2

:-i

\
Y 4

"

TO TG, 702, TGS, 164



US 11,287,679 B2

Sheet 3 of 23

Mar. 29, 2022

U.S. Patent

G 3

i

v

) x._nld. al

-

e




U.S. Patent Mar. 29, 2022 Sheet 4 of 23 US 11,287,679 B2




U.S. Patent Mar. 29, 2022 Sheet 5 of 23 US 11,287,679 B2

CP1—HT |
s 1
SFPC1 —t-
CP2—
SPGB
O3~
DR3
A 4

e R



U.S. Patent

Mar. 29, 2022 Sheet 6 of 23

FIG. 6

US 11,287,679 B2

,
.
|



U.S. Patent

Mar. 29, 2022

Sheet

FIG. 7

7 of 23

US 11,287,679 B2

N NN N NN RN

400

) - . . . -, - D " T '-'::.' : .- :
1 [~ " - - o ! v, - B L A A B A DL M AL N,
.y o ' [ . e G T e i e e T T e e
I d G | I " il - . T . LT * ‘
[ ] ar T r T w -
: . -'"f o .-__.-" < .-"-.
- .-__." - -I_.-" ..l_- .

100

el e e e Sl e e e e B e el T e Tl B e e el el iy
\\\ "a " -\\\_ \ . -\'\_ _\\ K _\\ . -\_ _\\ " . \ hs \ ﬂw-.q-"-q.-

= - - - - - - -
Y s Y N VU A N S SR N ST

't 7
\ !

o)
BC2 BC1

Ty

B30

LR3

afF: P11, P2, P3

0o

e [JH

P, EXT, BEX2




U.S. Patent Mar. 29, 2022 Sheet 8 of 23 US 11,287,679 B2

FIG. 8

L T N N N N N NN S N N N N -

BLL
X2

—
1
] f

\ \
BXC‘E B{Ig

; BO
DR3

4 STP: P1, P2, P3

TC2: STP, EX1, EX2

= DRZ




U.S. Patent Mar. 29, 2022 Sheet 9 of 23 US 11,287,679 B2

FIG. 9

\ ‘* PN

/ E/ 4

A
W ¥

DTB STP: P1, P2, P3

TO1 SR, BEXT, BEXZ

- 32



U.S. Patent Mar. 29, 2022 Sheet 10 of 23 US 11,287,679 B2

HiG. 10
EX 1
31 AMT PN
| ;ﬁ
%'*ﬂ-..
“
\'\
W\ ‘*\3&
P30 N, ,
A\ ™) t\““OLBP
X
ng 2P P, P2, P3
TG STR, EXT, EX?

2 JRZ



U.S. Patent Mar. 29, 2022 Sheet 11 of 23 US 11,287,679 B2

FIG. 11

P PN

Si1P P, P2, P3
10T oTH, BEXT, EXZ




U.S. Patent Mar. 29, 2022 Sheet 12 of 23 US 11,287,679 B2

FIG. 12

llllll

2 Vit

ng STP: P1 P2 P3

U2 ofP, BXT, BXY

DRHZ =



U.S. Patent Mar. 29, 2022 Sheet 13 of 23 US 11,287,679 B2

FIG. 13

LIPN
y

) STP: P1, P2, P3
TCZ: STP, EX1, EX2




U.S. Patent Mar. 29, 2022 Sheet 14 of 23 US 11,287,679 B2

KFIG. 14

X AW

% |
n n n - S e e e S S T l-:: -
NSNS TR TR S N N N 31{}
1
|

I
’ / ~- 30}
/’ i A
R N / f !
SRS
i

CPI—ridll 0 ke - (FL

BUrri T T e A1

. - . AL L AL L L
________

b 100

N 5 NN NN N N N SRR T

FX2 1- It N —_-BLU

, W8
CEX2D NS
_ / \R_:; ~ et 7
SFPCT - SR K
(/ ------------------------------------------------------- 1\\1E --------- H }E --------------------------------------------------------------
\ \
L | cP3

|
'

/ )
8502 BCH

- A

R3S

> DRD E  EAT, BEAL




U.S. Patent Mar. 29, 2022 Sheet 15 of 23 US 11,287,679 B2

FIG. 15

A AN IV NN

100 -+

‘E 1 G T N NN NN \;i;_;ff;
! N
A
W oh
Y
x'\ H&
i ”*.‘1\:111:1---_...;-" Exza )
BLU~— : EX2 1
' - _FX2h.
1

A H \\.
| f
L

BC1 BC2

DR3 30
s STP: P1, P2, P3
TC2 1: 5TP, EX1, EX2 1

b JRZ



U.S. Patent Mar. 29, 2022 Sheet 16 of 23 US 11,287,679 B2

KFIG. 16

"
\\ PN

(3 a1 go

H‘H hﬁ‘-x _? i

STP: P1, F2, P3
TO1 1: 579, EXH, EX2 1

— 7.



U.S. Patent

Mar. 29, 2022

Sheet 17 of 23

FIG. 17

US 11,287,679 B2

31

EX2r

/s ~ R YR R i
i Ty _J_?,!:__E ’ﬂ 4 _'{
SFPCT - T i
\ \

H’k \ H!.

w R

STP: P1, P2, P3
TC1 20 ST EXT 1, EX0




U.S. Patent Mar. 29, 2022 Sheet 18 of 23 US 11,287,679 B2

FIG. 18

| e HT:\ MFP?
-5 B - { L ;;: ,,,,,,,,,,,, . \ g
31— NN NN AR fro AN
' \ \ N
) \ \ |
S00-—+ \ \
| "% N .
J o
2~ T
' P
115—+F e s £ 1,'
| ) .
1 N < SN < . -
I “"“Ir .-'r
| +P3
ff f,"
B~
X2
__________________________________________________________________________________________________________________________________________________ ™
: 3
) r
o
BU1 BOZ
\. o

NR B
4 oI P1, P2, P3
The 20 5TP, BEXT 1) EXZ




U.S. Patent Mar. 29, 2022 Sheet 19 of 23 US 11,287,679 B2

FIG. 19

X 1=
- / OPN
: F}z i #__“‘? // 7 f.x
/7 [y
-
Py
43 O g2
\W\ L
P
_?:_ i H HHE
EX2-
DES STP: P1, P2, P'3

TC1 2: STP, EX1, EX2
» DR?




U.S. Patent Mar. 29, 2022 Sheet 20 of 23 US 11,287,679 B2

KFIG. 20

|
i |
- . |
- 1 1 . I
+ r 1" + * -
| . 1 | ™
- - "n" 1
4 - - e - [ |
e, % T b d T i ~
.-u-ul"‘"-“"'h. '{ . . | 1 i | | : 3 i
. _ . -
! - - ' | 1 1 H | . .
] I~ w i ~
+ f
A l
; S

N N SN S AN ;:"'"'-"31 O

1300

| | '
|
1, | ]
| | '
1 '
[ | '
o | | ' |
1 1 !
e ] rooe |
£ Sl | I -"'T"'ﬂ-.__,_..-e
1
(. |
[ [ I . SR i L
|, oo Y . I_.._ . T _.._... : i : : .I W I
I : T - e LR mL amm cmoLm we TEL !
1 S SR .o ToD L EE I EIUD DR RELD S ST BIES BN .
" . B . . . ' .- o B . o il LIt Do o |
. / -'l. .-'I. _.-'I. - .-'I // .-'I. .-I. -'1. .-"I .-'-. .-. li
R . o~ - . o Y R - K . L i
i‘— / K / / / A / d / / e / / / / i Fd f{__ ! .1 !..5
- \'.\.HI
|
|
1

L 100

L AN NN N N N NN RN =
AN i !

N L BLY

4 STP 1: P1, P2
TC1 3:8TP 1, EXY, EX2
= DR2 R




U.S. Patent

Mar. 29, 2022

Sheet 21 of 23 US 11,287,679 B2

FIG. 21

RN

SN NN N N N

-
-
-
[}
-
-

T K 7
1'- "-. 'I'-.
- -, -
rl - g
- .
- i -

-I.-' l_.-" _-" -I-

Y

- - =
Al b Al
- - =
L L L

BELL

T EXYZ

RS

& [I1RZ

T e W -
|
|
,u—n-‘-rq._' ._.._.;-.// L_

301 BO2
5C 2

STP 1P, P2
TC2 30 STP 1, EX1, EX2



U.S. Patent Mar. 29, 2022 Sheet 22 of 23 US 11,287,679 B2

HIG. 22
EX1 5
W DPN
)) ,.f
P2 «-.._,.74»; / ¥
74 !
SJ
47
¥
EXD —nt
I STP 1: P1, P2

TC1 3:STP 1, EX1, EX2

e RZ



US 11,287,679 B2

aai] =

"I.._‘_____-____n--__'.
__g'u_-'r-:

80dS e
gy O

_ ,ﬂ___. ﬁ_—.. .....w

7 ff._. ./.x ,___,__.

_ e S

? _ _ Ny
3 M‘ *r/
: T AN
S _ A

4 £ §

. 7 908
&\ _ *
Lﬂlh Dm, m...iu _- T N N e e e _ \
s _ _
_—
9

L o’ Jonl s’ e,
b

Mar. 29, 2022

U.S. Patent

! ) - \
\ BN \
/ a : /,,,
s L.

—ﬁ ML -_x_\x& .__‘w f,,.f,,.,,. T ..M
o NN |
SN B

d{f & Tl AR _:Tflx ail
A LAY :}nﬁ J 7 5,
rd ,_r,._, _,,.,, H h_.a ../.
LY AN 2Ny
f J_.,_..L m.;:____ ™,

¢¢ Ol




US 11,287,679 B2

1
DISPLAY DEVICE

This application claims priority from Korean Patent

Application No. 10-2019-0032830 under 35 U.S.C. § 119,
filed 1n the Korean Intellectual Property Office on Mar. 22,
2019, the entire contents of which are incorporated herein by
reference.

BACKGROUND
1. Field of the Invention

The invention relates to a display device, and more
specifically, to a construction therefor that optimizes per-
ception of an 1mage to be formed by joining the display
device with other similarly constructed display devices.

2. Description of the Related Art

Display devices, such as a liquid crystal display (LCD)
and an organic light emitting display (OLED), have become
increasingly important to an expanding variety of applica-
tions. An example of these applications includes multimedia.

Around a glass substrate of the display device, an area
where a drive integrated circuit (IC) or a printed circuit 1s
provided may be referred to as a bezel 1n which an 1mage of
the display device 1s not displayed. When multiple display
devices are arranged as tiles in a grid arrangement thereot to
form a large screen display of an 1mage, the display devices
are connected to each other. When such connections are
made, the bezels of the multiple display devices become
overly pronounced due to a width thereof. As a result, the
image to be displayed emphasizes the bezels to an extent that
the bezels interfere with a seamless perception of the image.

SUMMARY

Aspects of the mvention provide a display device which
can decrease perception of a bezel area, and prevent defec-
tive attachment between a top cover and a display panel of
the display device.

An embodiment of the invention provides a display
device including a display panel, and a top cover disposed
around a side surface of the display panel, wherein the top
cover mcludes an accommodation portion corresponding to
the side surface, a first extension portion extending from an
upper end ol the accommodation portion, and a second
extension portion extending from a lower end of the accom-
modation portion, such that the first extension portion 1s
oflset from the second extension portion.

The accommodation portion may include a first portion as
a vertical surface and having a length that 1s shorter than a
length of the side surface of the display panel, a second
portion as an inclined surface extending from an upper end
of the first portion toward the side surface of the display
panel, and a third portion as an inclined surface extending
from a lower end of the first portion toward the side surface
of the display panel. The first extension portion may include
an inclined surface extending from the first portion away
from the side surface of the display panel. The second
extension portion may include a vertical surface extending
from the third portion.

The display device may further include a bottom cover
disposed under the display panel and including a bottom
portion and a side wall portion. The second extension
portion may be fixed to the side wall portion. The side
surface of the display panel may be spaced from the first
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2

portion of the accommodation portion. The display device
may further include an adhesive member disposed between
the first portion of the accommodation portion and the side
surface of the display panel. The second portion of the
accommodation portion may face an upper edge of the
display panel, and the third portion of the accommodation
portion may face a lower edge of the display panel. The
adhesive member may be disposed between the second
portion of the accommodation portion and the display panel.

In an embodiment, a display device may include a display
panel icluding a first substrate, a second substrate facing
the first substrate, a connection wiring disposed on the first
substrate, and a connection pad disposed on the first sub-
strate and the second substrate, and electrically connected to
the connection wiring, and a top cover attached to the
display panel. The top cover may include an accommodation
portion corresponding to a side surface of the first substrate,
a side surface of the second substrate, and the connection
pad, a first extension portion extending from an upper end of
the accommodation portion, and a second extension portion
extending from a lower end of the accommodation portion,
the first extension portion being oflset from the second
extension portion.

The accommodation portion may include a first portion as
a vertical surface, a second portion as an inclined surface
extending from an upper end of the first portion toward a
side surface of the second substrate, and a third portion as an
inclined surface extending from a lower end of the first
portion toward a side surface of the first substrate, and a
length of the first portion in the first direction may be shorter
than a length of a side surface of the display panel. The first
extension portion may be an inclined surface extending from
the first portion away from the side surface of the display
panel, and the second extension portion may be a vertical
surface extending from the third portion. The first portion of
the accommodation portion may be spaced from the con-
nection pad.

The display device may further include an adhesive
member disposed between the first portion of the accom-
modation portion and the connection pad. The second por-
tion of the accommodation portion may face an upper edge
of the second substrate, and the third portion of the accom-
modation portion may face a lower edge of the first sub-
strate. The adhesive member may be disposed between the
second portion of the accommodation portion and the sec-
ond substrate, and the adhesive member may be disposed on
the side surface of the second substrate and a part of an upper
surface of the second substrate.

The display device may further include a flexible circuit
board electrically connected to the connection pad, wherein
the flexible circuit board may be disposed between the
adhesive member and the connection pad, and a contact pad
disposed on a surface of the flexible circuit board, wherein
the contact pad may be in contact with the connection pad
through an adhesive film. The adhesive member may include
a resin, and the adhesive film includes an anisotropic con-
ductive film. A surface of the flexible circuit board may be
attached to the first portion of the accommodation portion
through the adhesive member.

However, aspects of the mnvention are not restricted to the
one set forth herein. The above and other aspects of the
invention will become more apparent to one of ordinary skill
in the art to which the invention pertains by referencing the

detailed description of the invention below.

BRIEF DESCRIPTION OF THE DRAWINGS

An additional appreciation of the above and other aspects
and features of the invention will become more apparent by
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describing 1n detail exemplary embodiments thereof with
reference to the attached drawings, in which:

FIG. 1 1s a view schematically showing a tiled display
apparatus according to an embodiment;

FIG. 2 1s an exploded perspective view schematically
showing a part of the tiled display apparatus of FIG. 1;

FIG. 3 1s a perspective view schematically showing the
arrangement of a display panel, a backlight unit, a gate
flexible circuit board, a source tlexible circuit board, and a
printed circuit board according to an embodiment;

FIG. 4 shows a connection wiring of a display device
according to an embodiment;

FIG. 5 1s a cross-sectional view taken along the line A-A'
of FIG. 3 according to an embodiment;

FIG. 6 1s a perspective view showing a part of the top
cover of FIG. 2;

FI1G. 7 1s a cross-sectional view taken along the line I-I' of
FIG. 2 according to an embodiment;

FIG. 8 1s a cross-sectional view taken along the line II-1I'
of FIG. 2 according to an embodiment;

FIG. 9 shows a relationship of a display panel and an
accommodation portion;

FIGS. 10 to 13 show the attachment of the display panel
to a top cover according to an embodiment;

FIG. 14 1s a cross-sectional view taken along the line I-I'
of FIG. 2 according to another embodiment;

FIG. 15 1s a cross-sectional view taken along the line II-1T'
of FIG. 2 according to another embodiment;

FIG. 16 shows a relationship of a display panel and an
accommodation portion according to any of FIG. 14 and
FIG. 15;

FIG. 17 1s a cross-sectional view taken along the line I-I'
of FIG. 2 according to another embodiment;

FIG. 18 1s a cross-sectional view taken along the line II-1I'
of FIG. 2 according to another embodiment;

FIG. 19 shows a relationship of a display panel and an
accommodation portion according to any of FIG. 17 and
FIG. 18;

FIG. 20 1s a cross-sectional view taken along the line I-I'
of FIG. 2 according to another embodiment;

FI1G. 21 1s a cross-sectional view taken along the line II-1T'
of FIG. 2 according to another embodiment;

FIG. 22 shows a relationship of a display panel and an
accommodation portion according to any of FIG. 20 and
FI1G. 21; and

FIG. 23 1s a cross-sectional view schematically showing
the connection of a tiled display apparatus according to an
embodiment.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

Features of the imnvention and methods of accomplishing
the same may be understood more readily by reference to the
following detailed description of embodiments and the
accompanying drawings. However, the scope of the inven-
tion 1s not limited to the embodiments 1n the accompanying
drawings and the specification and should be construed as
including all the changes, equivalents and substitutions
included in the spirit and scope of the invention.

Some ol the parts which are not associated with the
description may not be provided in order to describe
embodiments of the imvention and like reference numerals
refer to like elements throughout the specification.

It will be understood that when an element or layer 1s
referred to as being “on”, “connected to” or “coupled to”

another element or layer, 1t can be directly on, connected or
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4

coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element 1s
referred to as being “directly on™, “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are mtended to encompass different orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 1f the device i the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (i.e.,
rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.

It will be understood that, although the terms first, second,
ctc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could
be termed a second element, component, region, layer or
section without departing from the teachings of the mven-
tion.

Further, 1in the specification, the phrase “in a plan view”
means when an object portion 1s viewed from above, and the
phrase “in a cross-sectional view” means when a cross-
section taken by wvertically cutting an object portion 1s
viewed from the side. Additionally, the terms “overlap” or
“overlapped” means that a first object may be above or
below or to a side of a second object, and vice versa.

FIG. 1 1s a view schematically showing a tiled display
apparatus according to an embodiment, FIG. 2 1s an
exploded perspective view schematically showing a part of
the tiled display apparatus of FIG. 1, FIG. 3 1s a perspective
view schematically showing the arrangement of a display
panel, a backlight unit, a gate flexible circuit board, a source
flexible circuit board, and a printed circuit board according
to the embodiment, FIG. 4 1s a view showing a connection
wiring of a display device according to the embodiment,
FIG. 5 1s a cross-sectional view taken along line A-A' of
FIG. 3 according to the embodiment, and FIG. 6 1s a
perspective view showing a part of the top cover of FIG. 2.

Unless otherwise defined, the terms “upper”, “lower”,
“lett”, and “right” 1n the plane direction indicate directions
when viewed from above when the display surface 1s
stationary. For example, the term “left” indicates a direction
opposite to a second direction DR2, the term “right” 1ndi-
cates the second direction DR2, the term “upper” indicates
a direction opposite to a first direction DR1, and the term
“lower” indicates the first direction DRI.

The display device 1 may be a self-luminous display
device such as an orgamic light emitting display device, a
quantum dot light emitting display device, a micro light
emitting diode display device, or a nano light emitting diode
display device. Further, the display device 1 may be a
non-luminous display device such as an electrophoretic
display device or an electrowetting display device. Herein-
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after, for convenience of explanation, a case where the
display device 1 1s a liquid crystal display device including
a liquid crystal layer will be described as an example.

In some embodiments, the display device 1 may be
applied to large-sized electronic appliances such as televi-
sions and external billboards, and small and middle-sized
clectronic appliances such as personal computers, notebook
computers, car navigators, and cameras. Further, display
device 1 may be applied to electronic appliances such as
tablet PCs, smart phones, personal digital assistants (PDAs),
portable multimedia players (PMPs), game machines, and
watches. The above-mentioned electronic appliances are
merely examples, and any other electronic appliances may
also be employed.

Referring to FIG. 1, a tiled display apparatus TD may

include multiple display devices 1. In an exemplary embodi-
ment, the display devices 1 may be arranged 1n a grid form,
but the mvention 1s not limited thereto. For example, the
display devices 1 may be connected 1 a first direction,
connected 1n a second direction, and connected to have a
specific shape, for example, a sterecoscopic shape. The
display devices 1 may have the same size as each other, but
the invention 1s not limited thereto. The display devices 1
may have diflerent sizes from each other.

In an exemplary embodiment, each of the display devices
1 included 1n the tiled display apparatus TD may have a
rectangular shape including long sides and short sides, and
may be arranged such that long sides and short sides are
connected to each other. Some of the display devices 1 may
constitute one side of the tiled display apparatus TD, some
of the display devices 1 may be disposed at the corner of the
tiled display apparatus TD to constitute adjacent two sides of
the tiled display apparatus TD, and some of the display
devices 1 may be disposed inside the tiled display apparatus
TD so as to be surrounded by other display devices 1.

Each of the display devices 1 may include a display area
DA and a non-display area NDA. The display area DA 1s an
area where an 1mage may be displayed, and the non-display
arca NDA, which may be a bezel area of the display device
1, may be an area where an 1image 1s not displayed and be
a peripheral area of the display area DA. The non-display
area NDA may be disposed to be around a periphery of the
display area DA to surround the display area DA, but the
invention 1s not limited thereto. Each of the display device
1 may have a non-display area NDA having a different shape
according to a position of the display device 1, and may also
have a non-display area NDA having the same shape.

The tiled display apparatus TD may have a planar shape,
but the mvention 1s not limited thereto. The tiled display
apparatus TD may have a stereoscopic shape to provide a
stereoscopic effect. When the tiled display apparatus TD has
a stereoscopic shape, each of the display devices 1 included
in the tiled display apparatus TD may have a curved shape,
and the display devices 1 may be connected to each other at
a predetermined angle to allow the enftire tiled display
apparatus TD to have a stereoscopic shape.

The display devices 1 may be connected to each other
such that their bezel areas, defined as non-display areas
NDA, are in contact with each other, and may also be
connected to each other through a connection member (not
shown). Thus, since the tiled display apparatus TD may be
configured such that the display devices 1 are connected to
cach other and the bezel areas of the display devices 1 are
disposed side-by-side at the connection sites, each of the
display devices 1 1s required to have a thin bezel to minimize
perception thereof. Thus, the connection pad of a flexible
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circuit board may be connected to the side surface of each
of the display devices 1 to achieve such minimization.
Referring to FIGS. 2 to 5, each of the display devices 1
may include a display panel DPN, a backlight umit BLU
under the display panel DPN, and a bottom cover BC and a
top cover TC that each accommodate the display panel DPN

and the backlight unit BLU. Although not shown, each of the
display devices 1 may further include a fixing member such
as a middle frame that 1s disposed between the top cover TC
and the bottom cover BC to fix the display panel DPN 1n
position.

The display panel DPN may include a first substrate 100,
a liquid crystal layer 200, and a second substrate 300. In an
exemplary embodiment, as shown in FIG. 3, the display
panel DPN may further include a source flexible circuit
board SFPC1 attached to one side surface of the display
panel DPN, a gate flexible circuit board GFPC1 attached to
the other side surface of the display panel DPN, and a

printed circuit board SPCB connected to the source flexible
circuit board SFPCI.

Each of the first substrate 100, the second substrate 300
and the backlight unit BLU may have a rectangular shape
having long sides 1n the first direction DR1 and short sides
in the second direction DR2 crossing the first direction DR1.
However, the shape of each of the first substrate 100, the
second substrate 300 and the backlight unit BLU 1s not
limited thereto. In some embodiments, each of the first
substrate 100, the second substrate 300 and the backlight
umit BLU may have a curved portion.

The backlight unit BLU may generate light, and may
provide the generated light to the first substrate 100, the
liquad crystal layer 200, and the second substrate 300. The
display panel DPN including the first substrate 100, the
liquid crystal layer 200 and the second substrate 300 may
generate an 1mage using the light provided from the back-
light unit BLU, and may provide the image to the outside of
the display device 1.

The display panel DPN may include a display area DA
where an 1mage 1s displayed and a non-display area NDA
where an 1mage 1s not displayed. Although not shown, the
display device 1 may further include a window member that
covers the display panel DPN and transmits an image to the
outside, 1.e., over the second substrate 300.

The backlight unit BLU may be, for example, an edge
type backlight unit or a direct type backlight unit, but
embodiments are not limited thereto.

The first substrate 100 may include pixels SPX. In an
exemplary embodiment, the pixels SPX may be arranged 1n
a matrix form, but the invention 1s not limited thereto. Gate
lines SGL1 to SGLm (where m 1s a natural number) and data
lines SDL1 to SDLn (where n 1s a natural number) may be
arranged along the boundary of the pixels SPX. The gate
lines SGL1 to SGLm may serve as selection lines for
selecting the pixels SPX.

For convenience of explanation, although only one pixel
SPX 1s shown 1n FIG. 2, a plurality of pixels SPX may be
defined on the first substrate 100. Each of the pixels SPX
may be provided with a pixel electrode to define the pixel
containing such electrode.

The gate lines SGL1 to SGLm and the data lines SDL1 to
SDLn may be arranged so as to be mnsulated from each other
and intersect with each other. The gate lines SGL1 to SGLm
may extend 1n the first direction DR1 and may be electrically
connected to a gate driver SGD as shown 1n FIG. 3. The data
lines SDL1 to SDLn may extend in the second direction
DR2 and may be connected to a data driver SDD.
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The pixels SPX may be arranged to be electrically con-
nected to the gate lines SGL1 to SGLm and data lines SDIL1
to SDLn that intersect each other. The pixels SPX may be
arranged, for example, 1n a matrix form, but embodiments
are not limited thereto.

In some embodiments, the gate driver SGD may include
a gate driving chip GDIC1. The gate driver SGD may
include one gate driving chip GDIC1, but may also 1nclude
multiple gate driving chips GDIC1. Although 1t 1s 1llustrated
in FIG. 3 that four gate driving chips GDIC1 are arranged.,
the number of gate driving chips GDIC1 may not be limited
thereto. The gate driving chip GDIC1 may be mounted on a
gate flexible circuit board GFPCI, and the gate flexible
circuit board GFPC1 may be attached to the side surface of
the display panel DPN along the second direction DR2
according to a tape carrier package (TCP) construction.
Further, 1n some embodiments, the gate driver SGD may be
formed of multiple gate driving chips GDIC1, and may be
mounted on the first substrate 100 according to a chip on
glass (COG) construction. However, such constructions are
merely exemplary. In some embodiments, the gate driver
SGD may be disposed 1n a predetermined area adjacent to at
least one of the short sides of the first substrate 100.

The gate driver SGD may be formed simultaneously
during a process of manufacturing transistors driving the
pixels SPX, and may be mounted on the first substrate 100
in the form of an amorphous silicon TFT gate driving circuit
(ASG) or an oxide silicon TFT gate driving circuit (OSG).

The data driver SDD may include a source driving chip
SDIC1. The data dniver SDD may include one or multiple
source driving chip SDIC1. Although it 1s illustrated 1n FIG.
3 that five gate driving chips SDIC1 are arranged, the
number of source driving chips SDIC1 may not be limited
thereto.

The printed circuit board SPCB may include, for example,
a timing controller (not shown). The timing controller may
be mounted on the printed circuit board SPCB 1n the form
of an mtegrated circuit chuip and may be electrically con-
nected to the gate driver SGD and the data driver SDD. The
timing controller may output a gate control signal, a data
control signal, and 1mage data.

The gate dniver SGD may receive the gate control signal
from the timing controller. The gate driver SGD may gen-
crate gate signals 1n response to the gate control signal, and
may sequentially output the generated gate signals. The gate
signals may be provided to the pixels SPX for each row
through the gate lines SGL1 to SGLm. As a result, the pixels
SPX may be driven for each row.

The data driver SDD may receive the image data and the
data control signal from the timing controller. The data
driver SDD may generate analog data voltages correspond-
ing to the 1mage data in response to the data control signal,
and may output the analog data voltages. The data voltages
may be provided to the pixels SPX through the data lines
SDL1 to SDLn.

The pixels SPX may receive the data voltages through the
data lines SDL1 to SDLn 1n response to the gate signals
supplied through the gate lines SGL1 to SGLm. The pixels
SPX may display gradation corresponding to the data volt-
ages, thereby controlling the transmittance of an area where
cach pixel SPX 1s disposed.

Although 1t 1s shown 1n the drawings that the source
flexible circuit boards SFPC1 are connected adjacent to the
long sides of the first and second substrates 100 and 300,
embodiments may not be limited thereto. The positions at
which the first and second substrates 100 and 300 and the

source flexible circuit boards SFPC1 are connected may be
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modified as needed. For example, the source flexible printed
circuit boards SFPC1 may be disposed adjacent to the short
sides of the first and second substrates 100 and 300. Further,
the source flexible circuit boards SFPC1 may be disposed on
the long sides of the first and second substrates 100 and 300.
The source flexible circuit boards SFPC1 may be disposed
on the short sides of the first and second substrates 100 and
300, and may also be disposed on the long sides and short
sides thereof, respectively. Further, although 1t 1s shown 1n
the drawings that the gate tlexible circuit boards GFPC1
may be connected adjacent to the short sides of the first and
second substrates 100 and 300, embodiments may not be
limited thereto. The positions at which the first and second
substrates 100 and 300 and the gate flexible circuit boards
GFPC1 are connected may be modified as needed. For
example, the gate tlexible printed circuit boards GFPC1 may
be disposed adjacent to the long sides of the first and second
substrates 100 and 300. Further, the gate flexible circuit
boards GFPC1 may be disposed on the short sides of the first
and second substrates 100 and 300. The gate tlexible circuit
boards GFPC1 may be disposed on the long sides of the first
and second substrates 100 and 300, and may also be dis-
posed on the long sides and short sides thereof, respectively.

As shown in FIG. 4, connection wirings 115 may be
arranged on the first substrate 100. One end of each of the
connection wirings 115a, 11556, 115¢, 1154 and 115¢ may be
clectrically connected to data lines SDLr to SDL(r+4)
(where r 1s a natural number), respectively. Another end of
cach of the connection wirings 115a, 11556, 115¢, 1154, and
115¢ may be connected to connection pads 130, respectively,
as shown 1n FIG. 5. Accordingly, the connection pads 130
may be electrically connected to the data lines SDLr to
SDL(r+4), respectively.

The gate line SGLr may be disposed to intersect the data
lines SDLr to SDL(r+4). The pixels CPXr to CPX(r+4) may
be electrically connected to the gate line SGLr.

Although five connection wirings 115a, 11556, 115¢, 1154,
and 115¢ are shown in the drawings, the number of the
connection wirings 115a, 1155, 115¢, 1154, and 115¢ elec-
trically connected to the data lines SDLr to SDL(r+4) may
be more than five or less than five.

Although the connection wirings 1135 are electrically
connected to the data lines SDLr to SDL(r+4) 1n the above
description, embodiments according to the invention are not
limited thereto. The connection wirings 115 and the con-
nection pads 130 may be electrically connected to the gate

lines SGL1 to SGLm (as shown 1n FIG. 2) and other wirings

of the first substrate 100. Hereinafter, the electrical connec-

tion of the data lines SDLr to SDL(r+4) 1s described below
with reference to a particular display device 1.

The connection wirings 1135a to 115¢ may include, for
example, copper (Cu), but the material of the connection
wirings 115a to 115¢ may not be limited thereto.

As shown in FIG. §, the source driving chip SDIC1 that
1s mounted on the source tlexible circuit board SFPC1 may
generate data voltages for driving the pixels CPXr to CPX
(r+4) that are electrically connected through the connection
pad 130. Thus, the generated data voltages may be trans-
mitted to the data lines SDLr to SDL(r+4) through the
connection pad 130.

The source flexible circuit board SFPC1 may include a
first contact pad CP1. The source driving chip SDIC1 may
be electrically connected to the first contact pad CP1 of the
source flexible circuit board SFPC1. The first contact pad
CP1 of the flexible printed circuit board SFCP1 may be

clectrically connected to the connection pad 130 disposed on
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the side surfaces of the first and second substrates 100 and
300 through an adhesive film 400.

The connection pad 130 may be attached to the source
flexible circuit board SFPC1 through the adhesive film 400.
For example, the connection pad 130 may be clectrically
connected to the first contact pad CP1 of the source flexible
circuit board SFPC1 by an outer lead bonding (OLB)
method using the adhesive film 400.

In an exemplary embodiment, the adhesive film 400 may
be disposed to cover the entire connection pad 130, but is not
limited thereto. In some embodiments, the adhesive film 400
may be disposed so as to cover a part of the connection pad
130 and expose a part thereof.

In some embodiments, the adhesive film 400 may include
an anisotropic conductive film (ACF). When the adhesive
f1lm 400 1s an anisotropic conductive film, the adhesive film
400 has conductivity only 1n an area where the connection
pad 130 1s in contact with the first contact pad CP1 of the
source tlexible circuit board SFPC1, and may electrically
connect the connection pad 130 to the first contact pad CP1
of the source flexible circuit board SFPC1. However, the
invention 1s not limited thereto, and in some embodiments,
the adhesive film 400 may be omitted. For example, the
connection pad 130 and the first contact pad CP1 may be 1n
direct contact with each other to be electrically connected to
cach other. The connection pad 130 and the first contact pad
CP1 may be directly connected to each other by ultrasonic
bonding, welding, or the like.

The printed circuit board SPCB may be electrically con-
nected to the source tlexible circuit boards SFPC1. Specifi-
cally, the second contact pads CP2 of the source flexible
circuit boards SFPC1 may be electrically connected to the
third contact pads CP3 of the printed circuit board SPCB,
and thus the source flexible circuit boards SFPC1 may be
clectrically connected to the printed circuit board SPCB.

Accordingly, the source driving chips SDIC1 may also be
clectrically connected to the printed circuit board SPCB.

In some embodiments, the source flexible circuit boards
SFPC1 may be provided in the form of a flexible printed
circuit board. Specifically, the source tlexible circuit boards
SFPC1 may be provided in the form of a chip on film (COF).
Accordingly, the data driver SDD may be connected to the
first and second substrates 100 and 300 and the printed
circuit board SPCB by a tape carrier package (TCP) method,
and, as shown by the dotted line 1n FIG. 3, the source flexible
circuit boards SFPC1 may be disposed to be bent to the back
surtface of the backlight unit BLU, so that the printed circuit
board SPCB may be located on the back surface of the
backlight unit BLU. The source driving chips SDIC1 may be
disposed between the backlight unit BLU and the source
flexible circuit board SFPC1, but the invention 1s not limited
thereto, and the source driving chips SDIC1 may be dis-
posed on a surface opposite to the surface where the source
flexible circuit boards SFPC1 face the backlight unit BLU.
In some embodiments, the source driving chips SDIC1 may
be disposed on the side surface where the source flexible
circuit boards SFPC1 face the backlight unit BLU. For
example, the printed circuit board SPCB may be located on
the back surface of the backlight unit BLU, the first contact
pads CP1 of the source flexible circuit boards SFPC1 may be
disposed on the side surface of the display panel, and the
source driving chips SDIC1 may face the side surface of the
backlight unit BLU.

The connection pad 130, as shown in FIG. 5, may be
clectrically connected to the connection wiring 115 disposed
on the first substrate 100. As described above, the connec-
tion pad 130 may be electrically connected to the connection
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wiring 115, and the connection wiring 115 may extend
toward the inside of the first substrate 100 (for example,
extend 1n the second direction DR2) and may be electrically
connected to the pixel SPX.

One side of the display panel DPN may be provided with
the first substrate 100 and the second substrate 300 may face
the first substrate 100.

Each of the first substrate 100 and the second substrate
300 may be a rigid substrate made of glass, quartz or the like,
or may be a flexible substrate made of polyimide or other
polymer resin. When a polyimide substrate 1s used as the
substrate, there 1s an advantage that the display panel DPN
can be warped, bent, folded or rolled, and thus the display
panel DPN can be implemented to be manipulated 1n various
ways.

The connection wiring 115 disposed on the first substrate
100 may be electrically connected to the data lines SDLr to
SDL(r+4) that are connected to the gate lines SGL1 to
SGLm (as shown 1n FIG. 4).

As shown 1n FIG. 7, a color filter layer CFL and a sealant
SL may be disposed between the first substrate 100 and the
second substrate 300. The color filter layer CFL may serve
to improve the quality of an 1image output from the display
device 1. As shown i FIG. 7, the sealant SL may be
disposed along the edges of the two substrates 100 and 300
beyond the color filter layer CFL to prevent the leakage of
the liqud crystal layer 200 filled between the first and
second substrates 100 and 300.

A dummy pattern DP may be disposed between the first
substrate 100 and the second substrate 300 in an area
adjacent to the connection pads 130. In an exemplary
embodiment, the dummy pattern DP may be fixed to the
second substrate 300, and an end of the dummy pattern DP
may face the first substrate 100. Further, the end of the
dummy pattern DP may be 1n contact with the structure on
the first substrate 100. For example, the end of the dummy
pattern DP may be in contact with the connection wiring
115. The dummy pattern DP may have a planar shape and be
connected 1n series between one side of the first substrate
100 and one side of the second substrate 300, but the
invention 1s not limited thereto, and the dummy pattern DP
may be disposed to correspond to an area where the con-
nection pad 130 1s disposed so as to have an 1sland shape.
The dummy pattern DP may also be disposed to be around
the edges of the first substrate 100 and the second substrate
300.

In an exemplary embodiment, the second substrate 300
may be provided with a common electrode for applying an
clectric field to the liquid crystal layer 200 together with the
pixel electrode of the first substrate 100, but the mnvention 1s
not limited thereto, and the first substrate 100 may be
provided with both the pixel electrode and the common
clectrode.

As shown 1 FIG. 7, the display panel DPN may be
provided with a first polarizing member 110 and a second
polarizing member 310, each of which selectively transmits
specific light. For example, the first polarizing member 110
may be disposed between the backlight unit BLU and the
first substrate 100, and the second polarizing member 310
may be disposed on the upper surface of the second substrate
300. However, the invention 1s not limited thereto.

The bottom cover BC may be a container having a top
opening and a storage space of a predetermined depth. For
example, the bottom cover BC may include a bottom portion
BC1 and a side wall portion BC2.

In some embodiments, the bottom portion BC1 may be
flat, and may be provided 1n a rectangular shape. However,
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the invention 1s not limited thereto, and 1n some embodi-
ments, the bottom portion BC1 may have a predetermined
curvature, a circular shape, or a polygonal shape, for
example.

In some embodiments, the sidewall portion BC2 may
extend in the third direction DR3 at the edge of the bottom
portion BC1.

The top cover TC may be disposed to surround a periph-
ery of the side surface of the display panel DPN. In some
embodiments, the top cover TC may be disposed to surround
a periphery of the side surface of the display panel DPN and
a part of the upper surface of the display panel DPN. The top
cover TC may be fixedly coupled to the bottom cover BC.
For example, 1n some embodiments, the side surface of the
top cover TC and the side wall portion BC2 of the bottom
cover BC may be fixed by a screw or the like, and 1n other
embodiments, the side surface of the top cover TC and the
side wall portion BC2 of the bottom cover BC may be fixed
by an adhesive member or the like.

The top cover TC may include first to fourth top covers
TC1, TC2,TC3, and TC4. The first to fourth top covers TC1,

TC2, TC3 and TC4 may be respectively attached and fixed,
as a top cover TC umtary body, to each of the four side
surfaces of the display panel DPN.

When referring to the first top cover TC1 of the top cover
TC with reference to FIG. 6, the first top cover TC1 may
include an accommodation portion STP corresponding to
one side surface of the display panel DPN so as to accom-
modate the one side surface of the display panel DPN by
being disposed around at least a portion of the one side
surface, a first extension portion EX1 extending from one
end of the accommodation portion STP, and a second
extension portion EX2 extending from the other end of the
accommodation portion STP.

In some embodiments, the accommodation portion STP
may be filled with an adhesive material, and may be dis-
posed at a position by which one side surface of the display
panel DPN 1s attached and fixed with the accommodation
portion STP. However, the mvention 1s not limited thereto,
and 1n some embodiments, the accommodation portion STP
may be filled with an adhesive material, and may be dis-
posed at a position by which one side surface of the display
panel DPN and a part of the upper surface of the display
panel DPN extending from the one side surface are attached
and fixed with the accommodation portion STP. Further, 1n
some embodiments, the accommodation portion STP may be
filled with an adhesive matenal, and may be disposed at a
position by which one side surface of the display panel DPN
and a part of the upper surface of the display panel DPN
extending from the one side surface and a part of the lower
surface of the display panel DPN extending from the one
side surface are attached and fixed with the accommodation
portion STP.

Further, the source flexible circuit board SFPC1 that 1s
connected to one side surface of the display panel DPN by
an outer lead bonding (OLB) method may be accommodated
by the accommodation portion STP, wherein the side sur-
faces of the source flexible circuit board SFPC1 and the
display panel DPN may be attached and fixed together with
the accommodation portion STP. Further, as described
above, the gate flexible circuit board SFPC1 may be attached
and fixed with the accommodation portion STP.

In some embodiments, the first extension portion EX1
may extend from an upper end of the accommodation
portion STP 1n the third direction DR3, and an end of the first
extension portion EX1 may be disposed higher than the
display panel DPN 1n the third direction DR3. However, the
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invention 1s not limited thereto, and in some embodiments,
the first extension portion EX1 may extend from the accom-
modation portion STP 1n the third direction DR3, and the
end of the first extension portion EX1 may be aligned with
the display panel DPN in the third direction DR3. Further,
in some embodiments, the first extension portion EX1 may
extend from the accommodation portion STP in the third
direction DR3, and the end of the first extension portion EX1
may be disposed lower than the display panel DPN 1n the
third direction DR3.

In some embodiments, the second extension portion EX2
may extend from a lower end of the accommodation portion
STP along the third direction DR3, and may be coupled to
the sidewall portion BC2. In some embodiments, the second
extension portion EX2 may extend from the accommodation
portion STP along the third direction DR3, and may be
disposed to be longer than the first extension portion EX1.
However, the invention 1s not limited thereto, and the second
extension portion EX2 may extend from the accommodation
portion STP along the third direction DR3, and may be
disposed to be shorter than the first extension portion EX1.
Further, the second extension portion EX2 may extend from
the accommodation portion STP along the third direction
DR3, and may be disposed to have the same length as the
first extension portion EX1.

Each of the accommodation portion STP, the first exten-
sion portion EX1 and the second extension portion EX2
included 1n the first top cover TC1 may extend in the first
direction DR1. Although the first top cover TC1 has been
described above, the second to fourth top covers TC2, TC3
and TC4 may have the same shape as that of the first top
cover TC1. However, the invention 1s not limited thereto. In
some embodiments, unlike the first top cover TC1, the
second to fourth top covers TC2, TC3, and TC4 may have
a shape extending to be flat in the third direction DR3. In
some embodiments, the fourth top cover TC4 may have the
same shape as the first top cover TC1, and the second and
third top covers TC2 and TC3 may have a shape extending
to be flat 1n the third direction DR3. In some embodiments,
the third top cover TC3 may have the same shape as the first
top cover TC1, and the second and fourth top covers TC2
and TC4 may have a shape extending to be flat in the third
direction DR3. In some embodiments, the fourth top cover
TC4 and the second top cover TC2 may have the same shape
as the first top cover TC1, and the third top cover TC3 may
have a shape extending to be flat 1n the third direction DR3.

Hereinaiter, a description will be made on the basis of the
first top cover TC1 located on the side surface of the display
panel DPN that 1s provided with the source flexible circuit
substrate SFPC1 by an outer lead bonding (OLB) method,
and the second top cover TC2 that faces the first top cover
TC1 with the display panel DPN therebetween, assuming
that the first to fourth top covers TC1, TC2, TC3, and TC4
have the same shape.

FIG. 7 1s a cross-sectional view taken along line I-I' of
FIG. 2 according to an embodiment, FIG. 8 1s a cross-
sectional view taken along line II-II' of FIG. 2 according to
an embodiment, and FIG. 9 1s a view showing a relationship
of the display panel and the accommodation portion.

Referring to FIG. 7, the second extension portion EX2 of
the first top cover TC1 may be coupled with the sidewall
portion BC2 of the bottom cover BC to form a storage space,
and the backlight unit BLU and the display panel DPN may
be located 1n the storage space. Although not shown, a
support member for supporting a part of the display panel
DPN or the backlight umit BLU may be located in the bottom
cover BC.
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One side surface of the display panel DPN may be
provided with the connection pad 130 connected to the
connection wiring 115. In some embodiments, the connec-
tion pad 130 may be in contact with one side surface of the
first substrate 100 and one side surface of the second
substrate 300. However, the invention 1s not limited thereto,
and 1n some embodiments, the connection pad 130 may be
in contact with only the one side surface of the first substrate
100.

The dummy pattern DP may be disposed between the first
substrate 100 and the second substrate 300 may be aligned
with one side surface of the first substrate 100 and one side
surface the second substrate 300 1n the third direction DR3.
In this case, the connection pad 130 may be i contact with
one side surface of the dummy pattern DP. In some embodi-
ments, the dummy pattern DP may be disposed between the
first substrate 100 and the second substrate 300 and may be
moved 1n the second direction DR2 from one side surface of
the first substrate 100 and one side surface of the second
substrate 300, and therefore, the connection pad 130 may not
be 1n contact with the dummy pattern DP. Further, in some
embodiments, even when the dummy pattern DP 1s disposed
between the first substrate 100 and the second substrate 300
and 1s moved in the second direction DR2 from one side
surface of the first substrate 100 and one side surface of the
second substrate 300, the connection pad 130 may be
disposed inward to the first substrate 100 and the second
substrate 300 and may be 1n contact with the dummy pattern
DP.

The display panel DPN may include a source flexible
circuit board SFPC1 electrically connected to the connection
pad 130 disposed on the side surface of the display panel
DPN. Specifically, the first contact pad CP1 of the source
flexible circuit board SFPC1 may be electrically connected
to the connection pad through the adhesive film 400.

A part of the source tlexible circuit board SFPC1 may be
disposed or bent to the back surface of the backlight unit
BLU, and the second contact pad CP2 of the source tlexible
circuit board SFPC1 may face the back surface of the
backlight unit BLU. Accordingly, the printed circuit board
SPCB connected to the second contact pad CP2 of the source
flexible circuit board SFPC1 may also be located on the back
surface of the backlight unit BLU, and the source driving
chips SDIC1 may face the side surface of the backlight unit
BLU. In some embodiments, the source drniving chips
SDIC1 may be located on the back surface of the backlight
unit BLU, and the source driving chips SDIC1 and the
second contact pad CP2 of the source flexible circuit board
SFPC1 may be located on the side surface of the backlight
unit BLU.

The first top cover TC1 may include an accommodation
portion STP, a first extension portion EX1, and a second
extension portion EX2.

The accommodation portion STP may include a first
portion P1, a second portion P2 extending from one end of
the first portion P1, and a third portion P3 extending from the
other end of the first portion P1.

The first portion P1 may be a vertical surface extending in
the third direction DR3. The first portion P1 may face one
side surface of the display panel DPN 1n which the source
flexible circuit board SFPC1 1s disposed by an outer lead
bonding (OLB) method. The portion P1 may overlap a part
of one side surface of the first substrate 100 and a part of one
side surface of the second substrate 300, the dummy pattern
DP, the connection pad 130, and the first contact pad CP1 of
the source flexible circuit substrate SFPC1 1n the second
direction DR2.

5

10

15

20

25

30

35

40

45

50

55

60

65

14

The second portion P2 may be an inclined surface extend-
ing from the first portion P1 1n the third direction DR3 and
may be inclined at a predetermined angle from the upper end
of the first portion P1 toward the display panel DPN. The
second portion P2 may be an inclined surface having an
acute angle of inclination and may extend from the first
portion P1 1n the third direction DR3 with respect to the
second direction DR2. The second portion P2 may face the
one side edge of the second substrate 300. However, the
invention 1s not limited thereto, and in some embodiments,
the second portion P2 may face the upper surface of the
second substrate 300.

The third portion P3 may be an inclined surface extending,
from the first portion P1 along the third direction DR3 and
inclined at a predetermined angle from the lower end of the
first portion P1 toward the display panel DPN. The third
portion P3 may be an inclined surface having an acute angle
of inclination and may extend from the first portion P1 along
the third direction DR3 with respect to the second direction
DR2. The third portion P3 may face the one side edge of the
second substrate 300 and a portion where the source flexible
circuit substrate SFPC1 i1s bent, as shown in FIG. 7.

The first extension portion EX1 may be an inclined
surface extending from the second portion P2 in the third
direction DR3 and inclined at a predetermined angle from
the upper end of the second portion P2 toward the opposite
side of the display panel DPN, 1.e., away from the display
panel DP. The first extension portion EX1 may be an
inclined surface having an obtuse angle of inclination and
may extend from the second portion P2 1n the third direction
DR3 with respect to the second direction DR2. As such, the
perception of the bezel of the display device 1 adjacent to the
display areca DA may be reduced since, at least, the first
extension portion EX1 1s angled away from the display area
DA.

The second extension portion EX2 may be a vertical
surface extending from the third portion P3 along the third
direction D3. The second extension portion EX2 may fixed
to the side wall portion BC2 of the bottom cover BC, and the
length of the second extension portion EX2 may be longer
than the length of the first extension portion EX1 for the
stable fixation of the second extension portion EX2 with the
side wall portion BC2.

A first adhesive member AM1 may be located between the
first top cover TC1 and the display panel DPN. The first
adhesive member AM1 may be located between the accom-
modation portion STP and the display panel DPN. The first
adhesive member AM1 may be distributed between the first
portion P1 and the source flexible circuit board SFPC1, and
between the second portion P2 and the second substrate 300.
The first adhesive member AM1 may include a resin. For
example, the first adhesive member AM1 may include an
oligomer, urethane acrylate, a monomer, a photoinitiator, a
solvent, and a ketone.

The thickness of the first adhesive member AM1 disposed
between the first portion P1 and the source flexible circuit
board SFPC1 1n the second direction DR2 may be different
from the thickness of the first adhesive member AMI
disposed between the second portion P2 and the second
substrate 300 1n the second direction DR2. For example, the
thickness of the first adhesive member AMI1 disposed
between the second portion P2 and the second substrate 300
in the second direction DR2 may be greater than the thick-
ness ol the first adhesive member AM1 disposed between
the first portion P1 and the source flexible circuit board
SEFPC1 1n the second direction DR2. However, the invention
1s not limited thereto, and the thickness of first adhesive
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member AM1 may be variously changed according to the
shape of one side surface of the first adhesive member AMI,
the shape of the source flexible circuit substrate SFPC1, the
shape of the first top cover TC1, and the arrangement
therebetween.

In some embodiments, the first adhesive member AM1
disposed between the second portion P2 and the second
substrate 300 may be disposed on a part of the side surface
of the second substrate 300, the edge of the second substrate
300, and a part of the upper surface of the second substrate
300. Thus, the contact area between the first top cover TC1
and the display panel DPN may be further increased. As
such, since the first top cover TC1 includes the accommo-
dation portion STP, the first adhesive member AM1 may be
distributed between the first portion P1 and the source
tflexible circuit board SFPC1 and between the second portion
P2 and a part of the side surface of the second substrate 300,
the edge of the second substrate 300, and a part of the upper
surface of the second substrate 300. Accordingly, the one
side surface of the display panel DPN on which the source
flexible circuit board SFPC1 1s disposed may be more firmly
attached and fixed by an outer lead bonding (OLB) method.

Referring to FIG. 8, the second top cover TC2 may
include an accommodation portion STP, a first extension
portion EX1, and a second extension portion EX2.

The accommodation portion STP may include a first
portion P1, a second portion extending from one end of the
first portion P1, and a third portion P3 extending from the
other end of the first portion P1.

The first portion P1 may face the other side of the display
panel DPN. The first portion P1 may overlap the first
substrate 100, a part of the other side surface of the second
substrate 300, and the dummy pattern DP in the second
direction DR2.

The second portion P2 may be an inclined surface extend-
ing from the first portion P1 1n the third direction DR3 and
inclined at a predetermined angle from the upper end of the
first portion P1 toward the display panel DPN. The second
portion P2 may be an inclined surface having an obtuse
angle of inclimation and extending from the first portion P1
in the third direction DR3 with respect to the second
direction DR2. The second portion P2 may face the other
side edge of the second substrate 300. In some embodi-
ments, the second portion P2 may face the upper surface of
the second substrate 300.

The third portion P3 may be an inclined surface extending,
from the first portion P1 along the third direction DR3 and
inclined at a predetermined angle from the lower end of the
first portion P1 toward the display panel DPN. Illustratively,
the third portion P3 may be an inclined surface having an
obtuse angle of inclination and may extend from the first
portion P1 along the third direction DR3 with respect to the
second direction DR2. The third portion P3 may face the
other side edge of the second substrate 300.

The first extension portion EX1 may be an inclined
surface extending from the second portion P2 in the third
direction DR3 and inclined at a predetermined angle from
the upper end of the second portion P2 toward the opposite
side of the display panel DPN. The first extension portion
EX1 may be an inclined surface having an acute angle of
inclination and may extend from the second portion P2 in the
third direction DR3 with respect to the second direction
DR2. As such, the perception of the bezel adjacent the
display area DA of the display device 1 may be reduced
since, at least, the first extension portion EX1 1s angled away
from the display area DA.
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The second extension portion EX2 may be a vertical
surface extending from the third portion P3 along the third
direction D3. The second extension portion EX2 may fixed
to the side wall portion BC2 of the bottom cover BC, and the
length of the second extension portion EX2 may be longer
than the length of the first extension portion EX1 for the
stable fixation of the second extension portion EX1 with the
side wall portion BC2.

A second adhesive member AM2 may be disposed
between the second top cover TC2 and the display panel
DPN. Illustratively, the second adhesive member AM2 may
be disposed between the accommodation portion STP and
the display panel DPN. The second adhesive member AM2
may be distributed between the first substrate 100 and the
first portion P1, between the second substrate 300 and the
first portion P1, and between the dummy pattern DP and the
first portion P1. Further, the second adhesive member AM2
may be distributed between the second portion P2 and the
second substrate 300 and between the third portion P3 and
the first substrate 100.

The thickness of the second adhesive member AMI
disposed between the first substrate 100 and the first portion
P1, between the second substrate 300 and the first portion
P1, and between the dummy pattern DP and the first portion
P1 1n the second direction DR2, the thickness of the second
adhesive member AM2 disposed between the second portion
P2 and the second substrate 300 1n the second direction DR2
in the second direction DR2, and the thickness of the second
adhesive member AM2 disposed between the third portion
P3 and the first substrate 100 1n the second direction DR2
may be different from one another. The thickness of the
second adhesive member AM2 disposed between the second
portion P2 and the second substrate 300 in the second
direction DR2 may be smaller than the thickness of the
second adhesive member AM2 disposed between the first
substrate 100 and the first portion P1, between the second
substrate 300 and the first portion P1 and between the
dummy pattern DP and the first portion P1 in the second
direction DR2. Further, the thickness of the second adhesive
member AM2 disposed between the second portion P2 and
the second substrate 300 may be smaller than the thickness
of the second adhesive member AM2 disposed between the
third portion P3 and the first substrate 100 1n the second
direction DR2. Further, the thickness of the second adhesive
member AM2 disposed between the first substrate 100 and
the first portion P1, between the second substrate 300 and
the first portion P1 and between the dummy pattern DP and
the first portion P1 in the second direction DR2 may be
larger than the thickness of the second adhesive member
AM2 disposed between the third portion P3 and the first
substrate 100 in the second direction DR2. However, the
invention 1s not limited thereto, and the thickness of the
second adhesive member AM2 may be variously changed
according to the shape of the other side surface of the display
panel DPN, the shape of the second top cover TC2, and the
arrangement therebetween.

In some embodiments, the second adhesive member AM2
disposed between the second portion P2 and the second
substrate 300 may be disposed on a part of the side surface
of the second substrate 300, the edge of the second substrate
300, and a part of the upper surface of the second substrate
300, and the second adhesive member AM2 disposed
between the third portion P3 and the first substrate 100 may
be disposed on a part of the side surface of the first substrate
100, the edge of the first substrate 100, and a part of the
lower surface of the first substrate 100. As such, since the
second top cover TC2 includes the accommodation portion
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STP, the second adhesive member AM2 may be distributed
between the first portion P1 and the first substrate 100,
between the second substrate 300 and the dummy pattern
DP, between the second portion P2 and the second substrate
300 and between the third portion P3 and the first substrate
100. Accordingly, the other side surface of the display panel
DPN opposite the side surface corresponding to the first top
cover TC1 may be firmly attached and fixed.

Further, the distribution of the first adhesive member
AM1 disposed between one side surface of the display panel
DPN and the first top cover TC1 may be different from the
distribution of the second adhesive member AM2 disposed
between the other side surface of the display panel DPN and
the second top cover TC2.

Referring to FIG. 9, one side surface of the display panel
DPN may be disposed over or alongside the first portion P1,
second portion P2 and third portion P3 of the accommoda-
tion portion STP. The first length d1 of the first portion P1
in the third direction DR3 may be shorter than the second
length d2 of one side surface of the display panel DPN 1n the
third direction DR3, and the third length d2 of the accom-
modation portion STP 1n the third direction DR3 may be
longer than the second length d2 of one side surface of the
display panel DPN 1n the third direction DR3.

One side surface of the display panel DPN may thus be
accommodated by the accommodation portion STP, in
which the first portion P1 of the accommodation portion
STP may entirely overlap one side surface portion of the
display panel DPN, and the second portion P2 and third
portion P3 thereol may partially overlap one side surface
portion of the display panel DPN. In some embodiments,
one side surface of the display panel DPN may be accom-
modated 1 the accommodation portion STP, in which the
first portion P1 and third portion P3 of the accommodation
portion STP may overlap one side surface portion of the
display panel DPN, but the second portion P2 thereof may
not overlap one side surface portion of the display panel
DPN. Further, in some embodiments, one side surface of the
display panel DPN may be accommodated by the accom-
modation portion STP, in which the first portion P1 and
second portion P2 of the accommodation portion STP may
overlaps one side surface portion of the display panel DPN,
but the third portion P3 thereof may not overlap one side
surface portion of the display panel DPN. As such, since one
side surface of the display panel DPN may be accommo-
dated by the accommodation portion STP, the display panel
DPN and the first top cover TC1 may be properly aligned
with each other. Further, a space may be formed between the
first portion P1 and one side surface portion of the display
panel DPN, and the first adhesive member AM1 may be
disposed 1n the space to firmly attach and fix the same
together. Although the first top cover TC1 has been
described with reference to FIG. 9, the second to fourth top
covers TC2, TC3, and TC4 may be arranged similarly
according to the above descriptions.

In each of the above descriptions, one or more of the
extension portions EX1 and EX2 may extend in the third
direction DR3 so as to be offset from each other and the
accommodation portion STP in the second direction DR2
and/or the third direction D3. In this respect, one or more of
the portions P1, P2, and P3 of the accommodation portion
STP may also extend in the third direction DR3 so as to be
oflset from each other and one or more of the extension
portions EX1 and EX2 1n the second direction DR2 and/or
the third direction D3. In these respects, the oflset of one or
more of the extension portions EX1 and EX2 and portions
P1, P2, and P3 may be provided as one or more of the
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aforementioned may be slantingly disposed from an adjacent
one of connected portions. In these ways, the accommoda-
tion portion STP may be disposed around operative connec-
tions for the pixels and the side surface of the display panel
DP. As such, the operative connections for the pixels SPX
and the side surface of the display panel DP may be properly
aligned with the top covers TC1 and TC2 and the perception
of the bezel may be reduced to enhance visualization of an
image to be displayed by display devices 1 of a tiled display
TD thereof.

FIGS. 10 to 13 are views showing attachment of a display
panel to a top cover according to an embodiment.

Referring to FIG. 10, a first adhesive member AM1 may
be disposed between the first top cover TC1 and one side
surface of the display panel DPN. One side surface of the
display panel DPN may be formed with an outer lead
bonding portion OLBP, and the first adhesive member AM1
may be disposed on one side surface of the accommodation
portion STP facing the outer lead bonding portion OLBP.

In some embodiments, the first adhesive member AM1
may be located between the first portion P1 and second
portion P2 of the accommodation portion STP. In some
embodiments, the first adhesive member AM1 may be
located only on the first portion P1. In some embodiments,
the first adhesive member AM1 may be located only on the
second portion P2. In some embodiments, the first adhesive
member AM1 may be disposed with the accommodation
portion STP, and first adhesive members AM1 may be
arranged to be spaced apart from each other with respect to
the accommodation portion STP.

Referring to FIG. 11, when the display panel DPN 1s
pressed 1n a direction opposite to the second direction DR2
(or when the first top cover TC1 1s pressed in the second
direction DR2), the first adhesive member AMI1 located
between the first portion P1 and second portion P2 of the
accommodation portion STP may be uniformly distributed
between the first portion P1 and the outer lead bonding
portion OLBP, between the second portion P2 and a part of
the side surface of the second substrate 300, between the
second portion P2 and the edge of the second substrate 300
and between the second portion P2 and a part of the upper
surface of the second substrate 300.

A space 1s formed between the first portion P1 and the
outer lead bonding portion OLBP due to the difference 1n
length between the first portion P1 and one side surface of
the display panel DPN, and the first adhesive member AM1
may be moved into the space. The second portion P2 1s
formed of an inclined surface extending from the {first
portion P1 1n the third direction DR3 and inclined at a
predetermined angle from the first portion P1, and thus the
first adhesive member AM1 may be moved between a part
of the side surface of the second substrate 300, the edge of
the second substrate 300 and a part of the upper surface of
the second substrate 300. Accordingly, the outer lead bond-
ing portion OLBP, which 1s formed with one side surface of
the display panel DPN, and the first top cover TC1 may be
firmly attached and fixed.

Referring to FIG. 12, a second adhesive member AM?2
may be disposed between the second top cover TC2 and the
other side surface of the display panel DPN that 1s opposite
the first top cover TC1. The second adhesive member AM2
may be disposed on one side surface of the accommodation
portion STP facing the other side surface of the display panel
DPN.

Referring to FIG. 13, when the display panel DPN 1s
pressed 1n the second direction DR2 (or when the second top
cover TC2 1s pressed 1n a direction opposite to the second
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direction DR2), the second adhesive member AM2 located
between the first portion P1 and second portion P2 of the
accommodation portion STP may be uniformly distributed
between the first portion P1 and the other side surface of the
display panel DPN, between the second portion P2 and a
part of the side surface of the second substrate 300, between
the second portion P2 and the edge of the second substrate
300, between the second portion P2 and a part of the upper
surface of the second substrate 300, between the third
portion P3 and a part of the side surface of the first substrate
100, between the third portion P3 and the edge of the first
substrate 100, and between the third portion P3 and a part of
the upper surface of the first substrate 100.

A space 1s formed between the first portion P1 and the
other side surface of the display panel DPN due to the
difference 1n length between the first portion P1 and the
other side surface of the display panel DPN. The second
adhesive member AM2 may be moved ito the space. The
second portion P2 1s formed of an inclined surface extending
from the first portion P1 in the third direction DR3 and
inclined at a predetermined angle from the first portion P1,
and thus the second adhesive member AM2 may be moved
between a part of the side surface of the second substrate
300, the edge of the second substrate 300 and a part of the
upper surface of the second substrate 300. The third portion
P3 1s formed of an inclined surface extending from the first
portion P1 in the third direction DR3 and inclined at a
predetermined angle from the first portion P1, and thus the
second adhesive member AM2 may be moved between a
part of the side surface of the first substrate 100, the edge of
the first substrate 100 and a part of the upper surface of the
first substrate 100. Accordingly, the other side surface of the
display panel DPN and the second top cover TC2 may be
firmly attached and fixed. Although not shown, the third and
tourth top covers TC3 and TC4 may be attached and fixed
to the side surface of the display panel DPN 1n the same
manner as any one of the first top cover TC1 and the second
top cover 1C2.

FIG. 14 1s a cross-sectional view taken along the line I-I'
of FIG. 2 according to another embodiment, FIG. 15 1s a
cross-sectional view taken along line II-1I' of FIG. 2 accord-
ing to another embodiment, and FIG. 16 1s a view the
relationship of a display panel and an accommodation
portion according to any one of FIG. 14 and FIG. 15. The
embodiment of FIGS. 14 to 16 1s different from the afore-
mentioned embodiment of FIGS. 7 to 9 in that a second
extension portion

EX2 1 of the top cover TC includes an
inclined portion EX2a and a vertical portion

EX2b.

Referring to FIGS. 14 to 16, each of the first top cover
TC1_1 and the second top cover TC2_1 may include an
accommodation portion STP, a first extension portion EX1
and a second extension portion EX2_1.

The accommodation portion STP of each of the first top
cover TC1_1 and the second top cover TC2_1 may include
a first portion P1 and a second portion P2 extending from
one end of the first portion P1, and a third portion P3
extending from the other end of the first portion P1. The first
extension portion EX1 may be an inclined surface extending
from the second portion P2 1n the third direction DR3 and
inclined at a predetermined angle from the second portion
P2.

The second extension portion EX2_1 of each of the first
top cover TC1_1 and the second top cover TC2_1 may
include an inclined portion EX2a and a vertical portion
EX2b.

The inclined portion EX2a of the first top cover TC1_1
may be an inclined surface extending from the third portion
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P3 along the third direction DR3 and inclined at a prede-
termined angle from the third portion P3. The inclined
portion EX2a may be an inclined surface extending from the
third portion P3 and having an obtuse angle of inclination
along the third direction DR3 with respect to the second
direction DR2.

The inclined portion EX2a of the second top cover TC2_1
may be an inclined surface extending from the third portion
P3 along the third direction DR3 and inclined at a prede-
termined angle from the third portion P3. The inclined
portion EX2a may be an inclined surface extending from the
third portion P3 and having an acute angle of inclination
along the third direction DR3 with respect to the second
direction DR2.

The vertical portion EX2b of each of the first top cover
TC1_1 and the second top cover TC2_1 may be a vertical
surface extending from the inclined portion EX2a along the
third direction DR3, and may be fixed to the bottom cover
BC_1. For example, the vertical portion EX2b may be fixed
to the side wall portion BC2 through an adhesive material,
or may be fixed to the side wall portion BC2 through an
attachment member such as a screw.

One side surface of the display panel DPN may be
disposed over the first portion P1, second portion P2 and
third portion P3 of the accommodation portion STP. The first
length d1 of the first portion P1 1n the third direction DR3
may be shorter than the second length d2 of one side surtace
of the display panel DPN 1n the third direction DR3, and the
third length d2 of the accommodation portion STP 1n the
third direction DR3 may be longer than the second length d2
of one side surface of the display panel DPN 1n the third
direction DR3.

Since the second extension portion EX2_1 of each of the
first top cover TC1_1 and the second top cover TC2_1
includes the inclined portion EX2a and the vertical portion
EX2b, the alignment of the display panel DPN with the first
top cover TC1_1 and the second top cover TC2_1 may be
turther facilitated to obtain proper fit therebetween.

In each of the above descriptions, one or more of the
extension portions EX1 and EX2_1 may extend 1in the third
direction DR3 so as to be offset from each other and the
accommodation portion STP 1n the second direction DR2
and/or the third direction D3. In this respect, one or more of
the portions P1, P2, and P3 of the accommodation portion
STP may also extend 1n the third direction DR3 so as to be
oilset from each other and one or more of the extension
portions EX1 and EX2_1 1n the second direction DR2 and/or
the third direction D3. In these respects, the oflset of one or
more of the extension portions EX1 and EX2_1 and portions
P1, P2, and P3 may be provided as one or more of the
alorementioned may be slantingly disposed from an adjacent
one of connected portions. In these ways, the accommoda-
tion portion STP may be disposed around operative connec-
tions for the pixels and the side surface of the display panel
DP. As such, the operative connections for the pixels SPX
and the side surface of the display panel DP may be properly
aligned with the top covers TC1 and TC2 and the perception
of the bezel may be reduced to enhance visualization of an
image to be displayed by display devices 1 of a tiled display
TD thereof.

FIG. 17 1s a cross-sectional view taken along line I-I' of
FIG. 2 according to another embodiment, FIG. 18 i1s a
cross-sectional view taken along line II-1T' of FIG. 2 accord-
ing to another embodiment, and FIG. 19 i1s a view the

relationship of a display panel and an accommodation
portion according to any one of FIG. 17 and FIG. 18. The
embodiment of FIGS. 17 to 19 1s difl

erent from the atore-
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mentioned embodiment of FIGS. 7 to 9 in that the first
extension portion EX1_1 of the top cover TC 1s disposed as
a vertical surface extending 1n the third direction DR3.

Referring to FIGS. 17 to 19, each of the first top cover
TC1_2 and the second top cover TC2_2 may include an
accommodation portion STP, a first extension portion
EX1_1 and a second extension portion EX2.

The accommodation portion STP of each of the first top
cover TC1_1 and the second top cover TC2_1 may include
a first portion P1, a second portion P2 extending {from one
end of the first portion P1, and a third portion P3 extending
from the other end of the portion P1. The first extension
portion EX1 may be an inclined surface extending from the
second portion P2 1n the third direction DR3 and inclined at
a predetermined angle from the second portion P2.

The first extension portion EX1_1 of each of the first top
cover TC1_1 and the second top cover TC2_1 may be a
vertical surface extending from the first portion P1 in the
third direction DR3. As such, since the first extension
portion EX1_1 of each of the first top cover TC1_1 and the
second top cover TC2_1 1s a vertical surface extending from
the first portion P1 1n the third direction DR3, the bezel of
the display device 1 may be reduced, and thus the perception
of an immersion of an 1mage among several display devices
1 of the tiled display apparatus TD may be achieved.

FIG. 20 1s a cross-sectional view taken along the line I-I'
of FIG. 2 according to another embodiment, FIG. 21 1s a
cross-sectional view taken along the line II-II' of FIG. 2
according to another embodiment, and FIG. 22 1s a view the
relationship of a display panel and an accommodation
portion. The embodiment of FIGS. 20 to 22 1s diflerent from
the aforementioned embodiment of FIGS. 7 to 9 1n that an
accommodation portion STP_1 of the top cover TC includes
a first portion P1 and a second portion P2.

Referring to FIGS. 20 to 22, each of the first top cover
TC1_3 and the second top cover TC2_3 may include an
accommodation portion STP_1, a first extension portion
EX1 and a second extension portion EX2.

The accommodation portion STP_1 of each of the first top
cover TC1_3 and the second top cover TC2_3 may include
a first portion P1 and a second portion P2 extending from
one end of the first portion P1. The first portion P1 may be
vertical surface extending in the third direction DR3, and the
second portion P2 may be an inclined surface extending
from the first portion P1 in the third direction DR3 and
inclined at a predetermined angle from the first portion P1.

The second portion P2 of the first top cover TC1_3 may
be an inclined surface extending from the first portion P1
and having an acute angle of inclination in the third direction
DR3 with respect to the second direction DR2. The second
portion P2 may face one side edge of the second substrate
300.

The second portion P2 of the second top cover TC2_3
may be an inclined surface extending from the first portion
P1 and having an obtuse angle of inclination in the third
direction DR3 with respect to the second direction DR2. The
second portion P2 may face the other side edge of the second
substrate 300.

The first extension portion EX1 may be an inclined
surface extending from the second portion P2 in the third
direction DR3 and may be inclined at a predetermined angle
from the second portion P2. The second extension portion
EX2 may be a vertical surface extending from the first
portion P1 along the third direction DR3. Since the accom-
modation portion STP_1 of each of the first top cover TC1_3
and the second top cover TC2_3 includes only the first
portion P1 and the second portion P2, fixation of the bottom
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cover BC to the first top cover TC1_3 and the second top
cover TC2_3 may be facilitated.

FIG. 23 1s a cross-sectional view schematically showing
the connection portion of a tiled display apparatus according
to an embodiment. Since the configuration of the individual
display devices 1 constituting the tiled display apparatus has
been described above, further description 1s omitted.

Referring to FI1G. 23, as described above, the side surfaces
of the display panels DPN included in the individual display
devices 1 may be more firmly adhered and fixed with the
accommodation portions STP, first extension portions EX1
and second extension portions EX2 of the first top cover
TC1 and the second top cover TC2.

The mdividual display devices 1 may be connected to
cach other through the adhesive member AML disposed
between the first top cover TC1 and second top cover TC2
of each of the mndividual display devices 1 1n a state where
the display panels DPN are stably fixed to the first top cover
TC1 and the second top cover TC2. Further, since the first
extension portions EX1 of the first top cover TC1 and the
second top cover TC2 are surfaces that are inclined to face
cach other, perception of the bezel of each of the individual
display devices 1 may be reduced, and thus it 1s possible to
avoid the perception that the bezel interferes with or distorts
perception of an 1mmage to be displayed by one or more
individual display devices 1 of a tiled display apparatus TD.

Although embodiments of the mvention have been dis-
closed as shown 1n the drawings and described hereinabove,
those skilled in the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spinit of the invention as
described in the accompanying claims.

What 1s claimed 1s:

1. A display device, comprising:

a display panel; and

a top cover disposed around a side surface of the display

panel, wherein

the top cover includes:

an accommodation portion corresponding to the side
surface of the display panel;

a first extension portion extending from an upper end of
the accommodation portion; and

a second extension portion extending from a lower end
of the accommodation portion, the first extension
portion being oflset from the second extension por-
tion, and

at least one portion of the top cover extends at an incline

angle relative to the side surface of the display panel.

2. The display device of claim 1, wherein the first exten-
sion portion 1s angled away from a display area of a top
surface of the display panel.

3. A display device, comprising:

a display panel; and

a top cover dispose around a side surface of the display

panel, wherein

the top cover includes:

an accommodation portion corresponding to the side
surface of the display panel;

a {irst extension portion extending from an upper end of
the accommodation portion; and

a second extension portion extending from a lower end
of the accommodation portion, the first extension
portion being oflset from the second extension por-
tion, and the accommodation portion includes:

a {irst portion as a vertical surface and having a length
that 1s shorter than a length of the side surface of the
display panel;
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a second portion as an 1nclined surface extending from
an upper end of the first portion toward the side
surface of the display panel; and

a third portion as an 1nclined surface extending from a
lower end of the first portion toward the side surface
of the display panel.

4. The display device of claim 3, wherein the first exten-
s1on portion includes an inclined surface extending from the
first portion away from the side surface of the display panel.

5. The display device of claim 4, wherein the second
extension portion includes a vertical surface extending from
the third portion.

6. The display device of claim 5, further comprising:

a bottom cover disposed under the display panel and

including a bottom portion and a side wall portion,

wherein

the second extension portion 1s fixed to the side wall
portion.

7. The display device of claim 6, wherein the side surtace
of the display panel 1s spaced from the first portion of the
accommodation portion.

8. The display device of claim 7, further comprising:

an adhesive member disposed between the first portion of
the accommodation portion and the side surface of the
display panel.

9. The display device of claim 8, wherein

the second portion of the accommodation portion faces an
upper edge of the display panel, and

the third portion of the accommodation portion faces a
lower edge of the display panel.

10. The display device of claim 9, wherein the adhesive
member 1s disposed between the second portion of the
accommodation portion and the display panel.

11. A display device, comprising:

a display panel including a first substrate, a second
substrate facing the first substrate, a connection wiring
disposed on the first substrate, and a connection pad
disposed on the first substrate and the second substrate,
and electrically connected to the connection wiring;
and

a top cover attached to the display panel,

wherein the top cover includes an accommodation portion
corresponding to a side surface of the first substrate, a
side surface of the second substrate, and the connection
pad, a first extension portion extending from an upper
end of the accommodation portion, and a second exten-
sion portion extending from a lower end of the accom-
modation portion, the first extension portion being
oflset from the second extension portion.
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12. The display device of claim 11, wherein

the accommodation portion includes a first portion as a
vertical surface, a second portion as an inclined surface
extending from an upper end of the first portion toward
a side surface of the second substrate, and a third
portion as an inclined surface extending from a lower
end of the first portion toward a side surface of the first
substrate, and

a length of the first portion 1n the first direction 1s shorter
than a length of a side surface of the display panel.

13. The display device of claim 12, wherein

the first extension portion 1s an inclined surface extending
from the first portion away from the side surface of the
display panel, and

the second extension portion 1s a vertical surface extend-
ing from the third portion.

14. The display device of claim 13, wherein the first

portion of the accommodation portion i1s spaced from the

connection pad.
15. The display device of claim 14, further comprising:

an adhesive member disposed between the first portion of

the accommodation portion and the connection pad.

16. The display device of claim 15, wherein

the second portion of the accommodation portion faces an

upper edge of the second substrate, and

the third portion of the accommodation portion faces a

lower edge of the first substrate.

17. The display device of claim 16, wherein

the adhesive member 1s disposed between the second

portion of the accommodation portion and the second
substrate, and

the adhesive member 1s disposed on the side surface of the

second substrate and a part of an upper surface of the
second substrate.

18. The display device of claim 17, further comprising:

a flexible circuit board electrically connected to the con-

nection pad, wherein

the flexible circuit board 1s disposed between the adhesive

member and the connection pad.

19. The display device of claim 18, further comprising:

a contact pad disposed on a surface of the flexible circuit

board, wherein

the contact pad 1s 1 contact with the connection pad

through an adhesive film.

20. The display device of claim 19, wherein the adhesive
member includes a resin, and the adhesive film includes an
anisotropic conductive film.

21. The display device of claim 20, wherein a surface of
the tlexible circuit board 1s attached to the first portion of the
accommodation portion through the adhesive member.
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